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ENGLISH-ABST: 

The present invention relates to a method of inhibiting HIV infection of cells susceptible to HIV infection. The 
method comprises contacting such cells with an agent (such as an anti-CD44 antibody) that inhibits CD44-facilitated 
HIV infection of the cells. 

NO-OF-CLAEMS: 12 
EXMPL-CLAIM: 1 
NO-OF-FIGURES: 19 
NO-DRWNG-PP: 7 
GO VT-INTEREST : 

This invention was made with Government support under Grant No. CA- 28936 awarded by the National Institutes 
of Health. The Government has certain rights in this invention. 

PARENT-PAT-INFO: 

This is a continuation of application Ser. No. 08/047,068, filed Apr. 16, 1993, now abandoned; which is a 
Continuation of 07/945,581, filed Sep. 16, 1992, abandoned; which is a Continuation of 07/682,518, filed Apr. 9, 1991, 
abandoned; which is a CIP of 07/669,730, filed Mar. 15, 1991, abandoned. 

SUMMARY: 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 

The present invention relates to methods of suppressing T cell activation, inhibiting CD44-mediated cell adhesion 
and CD44-monocyte IL1 release, treating inflammation, and transporting a drug or cytotoxic agent to a site of 
inflammation. 



2. Background Information 
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Recent work has defined the importance of cell adhesion molecules in immune ^^^^f^^ 
moqa\ Nature 346 425-434; Haynes et al. (1989) Springer Sem. Immunopathol. 11:163-185 Hemler (1988) Immunol. 
Tolv 113) Cell adhesionmolecule have been described that are receptors for soluble molecules (Haynes e al 
l^) ^ln-^6S^on for viruses (reviewed in Springer (1990) Nature 346:425-434; Dalgleish et aL 

9 4 N *r i 63-766 Klat^nann et al. (1984) Science 225:59-63), and ligands for other ceU surface molecules 
(reviewed in Springer (1990) Nature 346:425-434; Haynes et al. (1989) Spnnger Sem. Immunopathol. 11.163-185, 
Hemler (1988) Immunol. Today 9:109-1 13). 

On immune cells, cell adhesion molecules mediate a wide variety of normal cell functions including ; cell 
movemeTadherence to other cells, adherence to extracellular matrix proteins, mononuclear cell homing and monocyte 
SSI (reviewed in Springer (1990) Nature 346:425-434; Haynes et al. ^^ ^^7^4 
1 W63-185- Hemler (1988) Immunol. Today 9:109-113; Haynes et al. (1989) Immuno. Today 10.423-428). The CD44 
mo lecule ^ Teen of recent interest because this protein has multiple proinflammatory funcUons, exists 
ZtL and plasma, and regulates the function of other adhesion molecules (reviewed m Haynes et al. (1989) Spnnger 
Sem. Immunopathol. 11:163-185; Haynes etal. (1989) Immuno. Today 10:423-428). 

The CD44 molecule is an 85 kd glycosylated molecule wimN^^ 
proteins (Stamenkovic et al (1989) Cell 56:1057-1062; Goldstein et al (1989) Cell **^W)£^sJ£l^ 
varying sizes have been described on many cell types (Haynes et al (1989) Immunol. J^^^^ m ^^ 5 . 

(TelenlTal (198?) J. Clin. Invest. 71:1878- 1886; Lucas et al (1989) Blood 73:596-600) and now synodal fluid. 

Functionally the CD44 molecule has been shown to be a central molecule involved in T lymphocyte adhesion, T 
lymphT* monocyte cytokine release (Haynes et al (1989) Immunol. ^™?* 2 *'^£ * 
ST Science 233 556-558; Jalkanen et al (1987) J. Cell Biol. 105:983-990; Aruffo et al (1990) Cell 61:1303-1313 
m^^mT^iM. 172:69-75; Lesley et al (1990) Exp. Cell Res. 187:224- 233; Stamenkovic e a (1989) 
CeU 56 1057 062- Goldstein et al (1989) Cell 56:1063-1072; Jalkanan et al (1988) J. Immunol. 141:1615-1623)^ 
Nation rfme CDi intraceUular domain with the cytoskeletal protein, ankyrin, and with the enzyme protein kinase 
SSSSS^SeUd d989) J. Biol. Chen, 264:81 13-8119) has suggested a role for CD44 in signal transduction of 
surface event TmnLllular molecules. Ligand binding to the CD44 molecule promotes T cell adherence to 

(1990) J. Immunol. 145:3589-3593) suggesting that CD44 can serve as a ^^^^^^^^^ 
molecules (reviewed in Haynes et al (1989) Springer Sem. Immunopathol. 11:163-185; Haynes et al. (1989) Immunol. 

Today 10:423-8). 

Recent studies have demonstrated that the CD44 protein is the , primary ^^^^J^^ 
humans (Aruffo et al (1990) Cell 61:1303-1313; Miyake et al 1990) J. Exp.] ^172^69-75, Usley et al (1W0) Eg. 
Cell Res 187224-233). Both hyaluronate (Hiro et al (1986) Biochem. Biophys. Res. Comm. 140.715-722) and CD44 
mAB Sennmg et al (1989) J. Immunol. 142:2988-97; Webb et al Science, 249:1295) binding to monocyte undue. 
^foc^elT release On T cells, hyaluronate and CD44 mAB ligation of CD44 have disparate effects; ™ mAB. 
^ment Tcell triggering (Denning et al (1989) J. Immunol. 142:2988-97 ; Huet et al (1989) J. Immunol 143.798-801, 
SMmuzu et al( 1989) J. hLnaL 1433457- 2463) while hyaluronate suppresses T cell tnggenng (An astassxades j * al 
(SS^h umatol. 1 1:734-729). Finally, CD44 mabs and polyclonal anti- CD44 serum have .£^^ *" 
binding of lymphocytes to high endothelial venules in inflammatory sites such as synovium jalkanen e al ( 986) 
S 233^56-558; Jalkanen et al (1987) J. Cell Biol. 105:983-990; Jalkanan et al (1988) J. Immunol. .141 1615- 
^^^hmbcc^ CD44 is one of several molecules involved in organ-specific lymphocyte homing. Thus, 
to &XSS^ (CD44) molecule, by existing in several isoforms, and by virtue of wide celluto distribution, 
factional association with other adhesion molecules, and physical _ association with ankrym^d PKC * a 
multifunctional proinflammatory molecule involved in immune cell activation (reviewed m Haynes et al (1989) 
Immunol. Today 10:423-428). 

Hyaluronate, the ligand for CD44, is an important component of synovial fluid and plays a critical [role in 
maintaLng high viscosity of synovial fluid in normal diarthroidal joints (reviewed m Schuber and Hammerman (1964) 
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Bull. Rheum. Dis. 14:345-348; Castor et al (1966) Arth. Rheum. 9:783-794). In rheumatoid arthritis (RA) synovial 
fluid, hyaluronate concentration and degree of polymerization is decreased (Castor et al (1966) Arth. Rheum. 9:783- 
794)! Reduction in synovial fluid hyaluronate concentration and degree of polymerization has been suggested to be an 
important factor leading to joint dysfunction and destruction in RA (Schubert et al (1964) Bull. Rheum. Dis. 14:345- 
348; Castor et al (1966) Arth. Rheum. 9:783-794), and potentially may decrease the immunosuppressive effect of 
hyaluronate on T cells (Anastassiades et al (1984) Rheumatol. 1 1:734-729). 

Applicants have demonstrated that CD44 is upregulated in RA on many synovial cell types and that the level of 
CD44 present in synovial tissue is directly proportional to the degree of synovial inflammation in RA. Applicants have 
also demonstrated that CD44 is immunosuppressive to T cells. The present invention relates, at least in part, to a method 
of interdiction of proinflammatory functions of the CD44 molecule. 
SUMMARY OF THE INVENTION 

It is a general object of this invention to provide a method of treating inflammation. 

It is a specific object of this invention to provide a method of suppressing T cell activation. 

Jt is another object of the invention to provide a method of inhibiting CD44-mediated cell adhesion or CD44- 
mediated monocyte IL1 release. 

It is yet another object of the invention to provide a method of transporting a drug or cytotoxic agent to a site of 
inflammation, and to compositions suitable for use in such a method. 

Further objects and advantages of the present invention will be clear from the description that follows. 

In one embodiment, the present invention relates to a method of suppressing T cell activation in an human 
comprising administering to the human CD44 protein peptide or derivative thereof in an amount sufficient to suppress T 
cell activation. 

In another embodiment, the present invention relates to a method of inhibiting CD44-mediated cell adhesion or 
CD44-mediated monocyte IL1 release in an animal comprising administering to the human CD44 protein or peptide or 
derivative thereof in an amount sufficient to inhibit CD44- mediated cell adhesion or CD44-monocyte IL1 release. 

In a further embodiment, the present invention relates to a method of treating inflammation in an human comprising 
adrninistering to the human CD44 protein or peptide or derivative thereof in an amount sufficient to reduce the 
inflammation. 

In another embodiment, the present invention relates to a method of transporting a drug or cytotoxic agent to a site 
of inflammation in an human comprising administering to the human CD44 protein or peptide or derivative thereof 
linked to the drug or cytotoxic agent. In a preferred embodiment, the CD44 protein or peptide or derivative thereof and 
the drug or cytotoxic agent are incorporated into a liposome. 

DRWDESC: 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 . Upregulation of CD44 Expression in RA But Not in Non- inflammatory OA or Trauma. FIGS . 1 A, B, and 
C are from trauma synovium no. 229 (inflammation score=5). Panel A shows hematoxylin and eosin (H and E) stain, 
panel B shows reactivity of synovium with anti-fibronectin mAb FN15 (fibronectin index=2+) and panel C shows 
reactivity of synovium with anti-CD44 mAb A1G3 (CD44 index=l+). FIGS. ID, E, and F are from OA synovium no. 36 
(inflammation score=5). Panel D shows H and E stain, panel E shows fibronectin expression (fibronectin index=l+), 
and panel F shows CD44 expression (CD44 index=l+). FIGS. G, H, and I are from RA no. 86 (inflammation 
score=l 8). Panel G shows H and E stain, panel H shows fibronectin expression (fibronectin index=4+) and panel I 
shows CD44 expression (CD44 index=3+). FIGS. J, K, and L show RA synovium no. 7 (inflammation score-13) with 
pannus formation. FIG. J shows H and E stain, FIG. K shows fibronectin expression (fibronectin index=4+) and FIG. L 
shows CD44 expression (CD44 index=4+). All panels showing fibronectin and CD44 expression are indirect IF. All 
panels 400X. 

FIGS. 2A-B. Quantitative Western Blot Analysis of CD44 Protein in Synovial Tissue. Equal amounts of tissue 
were extracted from each synovium and run on SDS-PAGE followed by Western blot analysis with anti- CD44 mab 
A3D8. FIG. 2A shows Western blot of OA synovium no. 198 (inflammation score=3), trauma synovium no.229 
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(inflammation score=5), and RA synovium nos. 7, 154, and 86 ^^^^Chg' ST^' ^ 
2B shows the area under the densitometry curve (arbitrary units) of the CD44 bands shown in FIG. ZA. 

m ab and then blotted with CD44 mab. Lanes A an B are , fam ^ynovid fluid n. (^^^ £ ^ 

CD44 level=1.0) lanes C and D are from synovial fluid no. 29 (OA, cell count J,4oy, ^ « 
F from RA synovial fluid 13 (cell count 11,061, CD44 level 1.69). 

FIG. 4. Comparison of RA Synovial Fluid Cell Counts Versus Relative Levels of Synovial Fluid CD44 Protein. 

FIGS 5A-B WestemBtotAnalysisofCIWPra^ 

11 (GB44 4eveW,0) lane-D is-psoriatic arthritis synovial.fluid.no..l00.(Ca44 level-7.0). 

FIG 6 Shows a western blot analysis of recombinantly produced CD44-Rg- 2 protein that could be used as an 
immunosuppressive agent to inhibit CD44-mediated proinflammatory functions. 



DETDESC: 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a method of treating inflammation and immune-mediated tissue damage, such as 
occurs, for example, in the course of autoimmune diseases. 

In one embodiment the present invention relates to a method of suppressing T cell activation in an human 

forth in Table 1. 

Table contents not available. Please see the table in the original document. The original document or individual tables 

may be available via links from this document. 

Administration can be by injection or topical application (for example topically applied to the eye). Injection can be 
made directly into a skin lesion. 

^Slt^^^^L^ U half-Ufe of*. CD44 when ad— 

to humans or animals. 

Production of CD44-Rg-2 fusion construct: CD44-Rg-2 plasmid can be "^.^"^^^^ 

serum are added per dish. Supernatants are harvested and stored at 4[degj U 

». t .f«n «f rr>44 Rc nrotein- Twelve hours following transfection, a fraction of the COS cells transfected are 
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be harvested and incubated with 200 [mgr]l of protein A-Trisacryl at 4[deg] C for 12 hours. The beads will be 
collected by centrifugation and washed in 10 ml of PBS, 1 Nonidet P-40. The beads wdl then be eluted 200 [mgr]l of 

1% SDS. 

In another embodiment, the present invention relates to a method of inhibiting various types of cellular factions 
including macrophage T cell interactions and lymphocyte and macrophage interactions wrth endothelial cells_ The 
m venZ further relates to a method of inhibiting CD44-monocyte IL1 release. These methods also involve tiie 
Smlstration of an effective amount of the CD44 protein or derivative or portion thereof to an animal in need of such 
treatment. 

CD44 protein suitable for use in the present method can be isolated from synovial tissue preferably, human 
synovial tissue) or the protein can be produced recombinant^. Synthetic peptides reflective of discrete regions of the 
CD44 molecule can be made by standard techniques. 

One skilled in the art will appreciate that the amounts to be administered for any particular treatment protocol 1 can 
readily be determined. The CD44 protein, peptide or derivative can be administered together with a pharmaceutical* 
acceptable carrier. 

In vet another embodiment, the present invention relates to a method of transporting a drug or cytotoxic agent to a 
site of inflammation in an animal comprising administering to the animal the CD44 protein, or peptide or derivative 
thereof, linked, preferably covalently, to the drug or cytotoxic agent. 

Examples of drugs to be targeted to organ- specific sites of inflammation are non-steroidal anti-ir^ammatory 
agents, foms of glucocorticoids, and cytoxic agents such as cyclophosphamide. By either incorporating *ese 
agents in liposomes bearing CD44 molecules, or by physically linking CD44 molecules to toese : drugs, one could 
Sve selective targeting or homing of the drug-CD44 complexes to sites of upregulated CD44 expression, that is sites 
of inflammation. 

In a further embodiment, the present invention relates to a method of transporting a drug or cytotoxic agent to a site 
of inflammation in an animal comprising administering to the animal CD44 protein, or peptide or derivative thereof, and 
a drug or cytotoxic agent wherein both are incorporated into a liposome. 

The present invention is described in further detail by the following non-limiting Examples. 
EXAMPLES 

The following protocols and experimental details are referenced in the Examples that follow: 
Synovial Tissue and Synovial Fluid 

Synovial tissue was obtained as discarded tissue from the Duke University Department of Pathology at the toe of 
joint sSgery. Synovial fluid was obtained as discarded fluid from the Duke University Cluneal Immunology Laboratory 
at the time of arthrocentesis. 

Histopathologic Techniques 

Synovial tissues were processed, cut, and studied in indirect immunofluorescence (IF) assays as previously 
described (Hale et al (1989) Arth Rhem. 32:22-30). An inflammation score was generated for each synovium usmg light 
S microscopy bied on the degree of T, B, and monocyte infiltration ^o^Uon, ^^.^ 
lining cell proliferation as described (Rooney et al (1988) Arth. Rhem. 31:956-963, M**^*^^ 
Immunol 1019-27). The degree of reactivity of CD44 and anti-fibronectm antibodies was graded 1+ to 4+ with 1+ 
sSZg reactivity with [1E]25% of synovial tissue reactive, 2 + >25% and [1E]50% of synovial tissue area reactive, 
3+> 50% and [1E]75% of synovial tissue area reactive, and 4+>75% of synovial tissue area reactive. 

Monoclonal Antibodies 

The following monoclonal antibodies were used: CD44 (A1G3 and A3D8) (Haynes et al. (1983) J 1™°*" 
131 1195-1200, Telen et al. (1983) J. Clin. Invest. 71; 1878-1886), anti-fibronectin (FN-15 Sigma, Si tajMa 
87 1 rat anti-mouse kappa chain (ATCC, Rockville, Md.), 35.1 (CD2) (Martm et al. (1983) J. Immunol 131.180-185), 
9 1 (CD2) (Bernard et al (1986) Hum. Immunol. 17; 388-405), and P3x 63/Ag8 ascites fluid as a negative control. 

Flow Cytometry 



753851 (08) 6432405 August 13, 2002 



Page 7 



Flowcytometncanalysiswasper^^ 
FACS STAR PLUS flow cytometer in IF assays, as descnbed (Hale et al. (1989) Artn Knem. 
(1981) New Engl. J. Med. 304:1319-1323). 

Characterization ofCD44 from Synovial Tissue 

Synovial tissue was thawed, homogenized with a ^ 
Tris P H 8.0, 150 mM NaCl, 1% Triton X- 100 2 £g£M ^^^^ S Z M ) was determined 
PMSF), and centrifuged, 15000 rpm'l ^^^^OtaC»oL 0:19-27) (BCA Protein Assay, 
using a copperfticinchoninic acid assay (McCa^et «MJ mini ls (Mini-Protean II, Biorad 
Pierce, Rockford, 111.). Tissue extracts ~ uSg a^ine phosphftase-conjugated goat ^ 

m r^n^ ^« - d 

NBT (nitro blue tetrazolium) as developing reagents. 
Western Blot Analysis of Tissue Extracts 

2d the level of CD44 in RA and OA fluids were expressed as a ratio using the equation, 
CD44 ratio =CD44 in RAot OA Tissue/ CD44 in Trauma Tissue. 
Analysis of Synovial Fluid for CD44 Protein 

removed from the beads by boiling in 0. 06 M Tns pH 6 8 ™ '°W C anti-mouse immunoglobulin. The amount of 
Western blot analysis using alkaline phosphatase »™ JoKEESLl OA fluids were expressed as a 

CD44 in trauma synovial fluid was given the value of 1 and the level ol ^uw in ™. 

ratio using the equation, 

CLM ratio CD44 in RA or OA Fluid/ CD44 in Trauma Fluid 

Band densities of CD44 in gels were determined as for tissue above. 

Purification of Soluble CD44 Protein 

CD44(A3D8)andcontrolYgGl(P3X63/Ag8)^ 
(Pharmacia, Piscataway, N.J.) ( .0 mg ; IgG/rx i l gel^ HuT U T Cell {CM ) W 0.01% Tween 80 

in 50 ml buffer (300 mM Nad 10 mM .Na (2)HPO J^ 4 ^^2LSL*yl ketone) (0[deg] C.*30 nun), 
w/v , 02 oZ a P3-SEPHAROSE column, and 

centrifuged (4[deg]C 3000 g 15 ^> 2 ^ SEPHAROSE The column was washed with 5 column volumes 
allowed to bind overnight (4[deg] C.) to ^- SEPH ^f: t£ nH 7 4 0 5% NP-40. NP-40 was exchanged for 
equilibpnbuffe,^ 

with 0.1 M Tris, 0.5 M NaCl, pH 8.5, then 0.1 MNaC (2)H (3)0 ^ ^ ^|P" ^ 504 OG, PBS+1 .5% 

buffered saline (PBS). Eluted fractions were ^«^^^^^^^^ and'the affinity 
OG, PBS + 1.25% OG, and PBS + 1% ° p G »^ preparation revealed only a 

CD44 Liposomes 

Liposo,™^^,.^ 
purified CD44 or control gr/cophonn protein, 1 nM MaS'l^wl ta*bml P ^ ^ md 
L 240 nM OG. Liposomes were analy^d %^£%™%%%Z^ZZ«»I* Pro4, Eugene, 

sots ts^rz^^^^ - *- — « - — - k teads 
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(Dynabeads M-450 Goat anti-Mouse IgG, Dynal Inc., Great Neck, N.Y.) coated with CD44 (A3D8) or anti- 
glycophorin (E3,E4,E5) mAbs. After 45 minutes (4[deg] C), with continuous end-over-end rotation, beads were 
washed *3 in PBS using a magnet to immobilize the beads during PBS changes. Fluoresceinated liposome-bead 
conjugates were then analyzed by flow cytometry. 

T Cell Activation Assay 

PBMC from healthy donors were stimulated with optimal mitogenic concentration of CD2 mabs 35.1 and 9-1 as 
described (Denning et al). Where indicated, CD44 or control glycophorin liposomes (final protein range used was 28- 
140 nM) were added to these cultures 20 min prior to addition of CD2 mabs. In some experiments PBMC were 
pretreated with 0.1% bromelain to remove cell membrane CD44 (Telen et al (1983) J. Clin. Invest. 71:1878-1886, Hale 
(1989) Immunol. 143:3944-3948). 
EXAMPLE 1 

Histologic Analysis of Expression of CD44 and Fibronectin in Trauma Synovium, OA and RA 

CD44 expression was studied in synovial tissues from 7 RA and 8 OA patients who had surgery for joint 
replacement and 6 patients who had joint surgery due to joint trauma (Table 2). As a control for CD44, synovial tissue 
exnression was also studied of the extracellular matrix protein, fibronectin. Previous studies have shown fibronectin 
deposition to be increased in synovial tissues in RA (Scott et al. (1991) Brit. J. Exp. Pathol. 62:362-368). Both CD44 
and fibronectin expression were found to be dramatically unregulated in RA synovial tissue compared to their 
expression in OA or non-inflammed trauma synovium (FIG. 1). In trauma and OA synovium, CD44 and anti- 
fibronectin mabs reacted with synovial lining cells, vessels and fibroblasts (FIGS. 1A-F). In RA, infiltrating 
lymphocytes and macrophages, as well as synovial lining cells, vessels and fibroblasts were brightly CD44+ (FIGS. 
1G,H,I). In RA with pannus formation, both CD44 and fibronectin were widely expressed throughout synovial tissues 
(FIGS. 1K,J,L). RA tissues studied had a mean inflammation score of 13. 1 [plusmn]2.0 versus 6.6[plusmn] 1 .3 in OA 
tissues. The degree of CD44 mAb reactivity in indirect IF assay was graded (CD44 index, see Methods) on a 1-4 scale 
with 1 the least CD44 present and 4 the most. The mean CD44 index in RA was 3.6[plusmn]0.2 versus 1.8[plusmn]0.2 
in OA (p<0.001) (Table 3). Thus, CD44 upregulation in synovial tissues in RA was due to two separate mechanisms: 1) 
increase in expression of CD44 on synovial tissue cell types (synovial lining cells, vessels, fibroblasts), and 2) influx of 
CD44+infiltrating immune cells (CD44+T and B lymphocytes, macrophages). 

Table contents not available. Please see the table in the original document. The original document or individual tables 
may be available via links from this document. 

Table contents not available. Please see the table in the original document. The original document or individual tables 
may be available via links from this document. 

EXAMPLE 2 

Direct Quantitative Assay of the Relative Amount of CD44 Protein in Synovial Tissue 

The relative amount of CD44 in synovial tissue was determined in 5 OA (nos. 244,169,237,242, and 148), and in 3 
RA (nos. 154,86, and 7) tissues using quantitative Western blot analysis (Table 4). Analysis of the 5 OA synovial 
tissues demonstrated a mean relative amount of CD44 by Western blot of 3.5[plusmn]0.7 (ie an average of 3.5*more 
CD44 than in trauma synovial tissue no. 229). In contrast, RA synovial tissues contained a mean relative amount of 
CD44 by Western blot of 10.7[plusmn]1.7 (Table 4). A representative Western blot of CD44 levels in trauma synovium 
(no. 229), RA synovium (nos. 7,154, and 86) and in a representative OA synovium (no. 198) is shown in FIG. 2A. 
FIG. 2B shows the relative amounts of CD44 in each synovial tissue as determined by the actual value obtained by laser 
densitometry of the same Western blot gel. Thus, quantitative Western blot analysis demonstrated RA tissue contained 3 
fold more CD44 per gram of wet tissue than did OA tissue, 1 1 fold more than trauma synovium, and demonstrated that 
the amount of synovial tissue CD44 correlated with the degree of inflammation present (Table 4). 

Table contents not available. Please see the table in the original document. The original document or individual tables 
may be available via links from this document. 



EXAMPLE 3 
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Comparison of the Relative Levels of Soluble CD44 in RA Versus OA Synovial Fluid 

Because CD44 protein has been shown to circulate in a soluble form in plasma and serum (Telen et al I (1983) J. 
Clin Invest 71:1878-1886), a determination was made whether the soluble CD44 was present m trauma RA and OA 
^lid. For this anafcsis, —precipitation of CD44 antigen from 200 t^«^™J^* 
quantitative Western blot analysis was used. In 5 OA synovial fluids stuped, Ae mean WBC was 1250[plu mn]577 
?ells/mm (3 )and the mean level of CD44 was 0.94[plusmn]2 [ie, ^^^^^J^^^T 
synovial fluid no. 1 1]. In RA synovial fluid, the mean cell count was elevated (1 l,279[plusmn]2 107) £<0 025 
compared to OA) and the mean CD44 level was near double that of trauma and OA synovid fluid (1.91 [plusmn]0.4) 

001) Table 5). FIG. 3 shows examples of CD44 in RA versus OA and trauma synovial fluids. Thus RA synovial 
fluid confined an average of 2 fold more soluble CD44 than OA or trauma synovial fluid and the mean RA synovial 
cell count was higher than for OA (Table 5). However, when individual RA synovial fluid cell counts were Plotted 
versus the relative level of RA synovial fluid CD44, a significant trend was observed to be present such that higher 
CD44 levels occurred in synovial fluid samples with lower cell counts (Spearman Rank order correlation , r=-0.68 
p<0 01) (FIG. 5). When RA synovial fluids were grouped according to cell count, RA synovial fluids withlow ceU 
counts (i/000 ceis/mn (3)) had 3.3* (2.84^^0.3 mean[plusmn]SEM relative CD44 level) »«™ton±d 
RA synovial fluids withiigher cell counts (>8500 cells/mm .(3))..(0-X5fi,lusmn]0.35 mean[p&spin|SEM relative CD44 
level) Thus, higher levels of soluble CD44 were present in RA synovial fluids with lower cell counts, and synovial 
fluid CD44 decreased to sub-normal levels in the more inflammatory RA synovial fluids. 

Table contents not available. Please see the table in the original document. The original document or individual tables 
may be available via links from this document. 

Iffec^fmetated Synovial Fluid Cell Counts on Soluble CD44 Levels in Non-RA Forms of Inflammatory Synovitis 
To determine if elevated synovial fluid cell counts of >8500 /mm (3 )were associated with normal or depressed 
synovial fluid CD44 levels in diseases other than RA, 3 non-RA inflammatory synovial fluids were studied^ no. 14 ( 
Taphylococus aureus septic arthritis, cell count, 371,915/mm (3)), no. 32 (gout, cell count, 35,400 /mm £ 
no.100 (psoriatic arthritis, cell count, 9294/mm (3)). CD44 levels were al three case s ab vethem^C D44 
found level in high-cell-count RA fluid (no. 14, CD44 level=2.45; no. 32, CD44 ^3^79; no. 100, CD44 . teve -7j)0) 
(FIGS 5A 5B) Thus decrease of RA synovial fluid CD44 levels in the presence of higher (>8500/mm (3)) cell count 
was not a general phenomenon related solely to the number of synovial inflammatory cells present. 
EXAMPLE 5 

Effect of Soluble CD44 Protein on T Cell Activation 

Because soluble CD44 antigen levels decreased in RA synovial fluids with high cell counts but not in gout or in 
other non-RA inflammatory synovial fluids, and because cell-associated CD44 is involved m T cell activation (Denning 
etaT (1989) J. Immunol. 142:2988-97, Huet et al (1989) Immunol. 143:798-801, Shimuzu et al (1989) L Immunol. 
143-2457- 2463), potential immunologic sequelae of decreased levels of soluble CD44 in inflammatory RA synovial 
fluids on T cell function were determined. To directly assess the effect of soluble CD44 protein on T cell activation, 
CD44 was affinity-purified from T cell membranes, incorporated into liposomes, and incubated with penpheral blood 
mononuclear cells £>BMC) prior to stimulation with CD2 antibodies (a potent stimulus of T cell activation) (Denning et 
al (1989) J. Immunol. 142:2988-97, Stamenkovic et al. (1989) Cell 56:1057-1062). Initial experiments showed that 
CD44 protein-containing liposomes alone had no effect on the proliferation of T cells (data not shown . However when 
CD44 protein-containing liposomes (CD44 concentration 140 nM) were added to PBMC prior to addition of CD2 
irtbodte. T cell proliferation was significantly decreased by 35[plusmn]4% (n=4, p<0.02) (Table 6) as compared to 
addition of control (glycophorin-containing) liposomes. The cysteine protease, bromelain, was previously shown to 
rem^surface CD^from T cells (Telen et al., Hale et al (1989) Immunol. 143:3944-3948). As a control no 
suppression of T cell activation was observed when CD44 protein-containing liposomes were added to bromelain- 
treated PBMC (average suppression 0.5[plusmn]7%, n=3, p=NS) (Table 6). 

Table contents not available. Please see the table in the original document. The original document or individual tables 

may be available via links from this document. 
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In a further embodiment, the present invention relates to a method of preventing or treating HIV infections. 

HIV causes the acquired immunodeficiency syndrome (AIDS) and death in humans. Treatments to prevent and/or 
elJ^S^iSmum. are quite limited, with the only proven beneficial treatment being **™*Z£j*^ 
suXs havl documented that HIV infects human lymphocytes and mononuclear phagocytes by way of adherence of 

L 1 20 to TeUular membrane CD4. CD4 or anti-CD4 antibodies block HIV mfecUon, but this ,s usually not 
ZpSe ZilLy cellular receptors for HTV (other than CD4) have been postulated, bu these have not been 
dZnsLeTSal studies wS, soluble CD4 given to humans are being done now; preliminary results are 
apparently demonstrating no significant benefit. 

This asnect of the present invention provides a new method, based on a separate molecular pathway, of blocking 
HIV W ction "£tZXZL«. /least in part, on Applicants' <**^™^*» ^TcdT^ 
facUitates HTV infection/expression in human cells. When this molecule is "blocked"by binding to the anU-CD44 
SSwSdS or A1G3 there is a 40-80% reduction of HIV infection/expression m normal human monocytes in vitro, 
rfeet^edby'Ibition 

supernatant medium. Likewise, hyaluronate (or hyaluronic acid), the natural ligand of CD44 inhibit 
uXtion/expression up to 85%JID50=5 [mgr]g/ml). Chondroitin sulfate, a polyanion which does not bmd to CD44, has 
no or minimal inhibitory activity. 

Accordingly this aspect of the present invention broadly relates to a method of preventing/treating HTV infection 
complmg ^^ells susceptible to HIV infection with an agent that ^^^^"^^5^ 
suitable for use in me above-described method include anti-CD44 anybodies (e g A3D8 
-^greco^ 

thaf block cellular receptors for HTV infection (e.g. soluble CD4) as well as reverse transcriptase inhibitors, such as 

zidovudine. 

The aeents suitable for use in the present method can be used alone or in combination, for example, for post- 
exp^^SSw. Administration can be parenteral or loco-regional (for example, mtravaginally). 

One skilled in the art will appreciate that the above-referenced agents can be used in combination with alternative 
fon™ of HW meraov to for example decrease the number of HIV-infected cells or to decrease the spread of vuus from 

to lessen the infectability of HTV in products designed for mfusion mo 
h™ (e rblood derived transfusion products). Further, these agents can be used to prevent HTV infection or spread 
^^Xd«l«g human cells in vitro (e.g., blood cells). In addition, these agents can be used as 
reagents for the experimental analysis of HIV infection of cells in vitro. 

This aspect of the invention is described in further detail in the following non-limiting Example. 
EXAMPLE 

reverse trknscriotase (RT) activity, and the plates were examined morphologically. Antibodies A1G3 and ajuh (ana 
STaSSSteld HIV-l-induced cytopathology and decreased supernatant RT, whereas an anfc-Class ;l MHC 
CU44 J! 0 wjA ffect ap p ear ed to be dose- related and disappeared gradually with 

antibody (3F 0) had no eff JJ^^'lS^MSocyto treated with the CD44 ligand, hyaluronic acid (1-125 

sulfate, a polyanion which does not bind to CD44, had no effect 

All publications mentioned hereinabove are hereby incorporated in their entirety by reference. 

While the foregoing invention has been described in some detail for purposes of clarity and understanding it will 
be appelated by one skilled in the art from a reading of this disclosure that various changes in form and detail can be 
made without departing from the true scope of the invention and appended claims. 
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Return to Top of Patent 
What is claimed is: 

1 A method of inhibiting CD44-facilitated HIV infection of a mononuclear phagocyte susceptible to infection with 
a strain of HIV comprising contacting said mononuclear phagocyte with an anti-CD44 antibody in an amount such that 
said antibody binds to CD44 molecules present on the surface of said mononuclear phagocyte and thereby inhibits said 
CD44-facilitated infection of said mononuclear phagocyte by said strain of a HIV. 

2. The method according to claim 1 wherein said anti- CD44 antibody is A3D8. 

3. The method according to claim 1 wherein said mononuclear phagocytes are in vitro mononuclear phagocytes. 

4 A method of inhibiting, in a patient, CD44- facilitated HIV infection of mononuclear phagocytes susceptible to 
infection with a strain of HIV comprising administering to said patient an amount of soluble CD44 sufficient to inhibit 
said CD44-facilitated infection of said mononuclear phagocytes by said strain of a HIV. 

5 A method of inhibiting, in a patient, CD44- facilitated HIV infection of mononuclear phagocytes susceptible to 
infection with a.stram.of HIV comprising administering to .said patient an a mount of CD44 oligopeptides sufficient to 
inhibit said CD44- facilitated infection of said mononuclear phagocytes by said strain of a HIV. 

6 The method according to claim 5 wherein said CD44 oligopeptide selected from the group consisting of CD44-1 
(SEQ ID NO l) CD44-2 (SEQ ID NO:2), CD44-3 (SEQ ID NO:3), CD44-4 (SEQ ID NO:4), CD44-5 (SEQ ID NO:5), 
CD 44-6 (SEQ ID NO:6), CD44-6 a (SEQ ID NO:7), CD44-7 (SEQ ID NO:8), CD44-8 (SEQ ID NOS: 9, 10 AND 1 1), 
CD44-9 (SEQ ID NO:12), CD44-10 (SEQ ID NO:13), CD44-1 1 (SEQ ID NO:14), CD44-12 (SEQ ID NO:15), and 
CD44-13(SEQIDNO:16). 

7. The method according to claim 1, 4 or 5 wherein said phagocyte is a human monocyte. 

8. The method according to claim 1, 4 or 5 wherein said infection is HTV-1 infection. 

9. The method according to claim 1, 4 or 5 wherein said mononuclear phagocytes are vaginal cells. 

10. The method according to claim 1 wherein said contacting is effected by topical administration. 

1 1. The method according to claim 4 or 5 wherein said administration is topical administration. 

12. The method according to claim 1, 4 or 5 wherein said strain of HIV is a monocytotropic strain. 



